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CERTIFIED MAIL

BETUBN RECEIPT REQUESTED
Document Processing Center (7408) H B gty
Oftice of Pollution Prevention & Toxics conh'ns 5‘9 é%b

U.S. Environmental Protection Agency
401 M Street, SW
Washington, DC 20460

Attn: 8(d) Reporting
Dear Sir or Madam:
In accordance with 40 CFR Part 716, 59 Fed. Reg. 5956-5962 (February

9, 1994) [for a total of 37 chemticals], Union Carbide Corporation (*Union
Carbide") herewith submits the studies listed in Attachment | for the following

chemicais:
Chemical Name [Other Chemical
CAS Registry No. (CASAN)  Names Including Product Name]
B000023 108-90-7 Chlorobenzene (benzene chicride)
3
BCI¢ 0000394 70131-67-8 Siloxanes and silicones, di-Me,
8@94{000@37 < hydroxy-terminated (L-9000/1000;
‘ 45-134)

Attachment | provides a summary of where information can be located in
Attachment Il for each chemical listed above. Attachment Il contains copies of
toxicology reports.

gt most of these reports the term "CONFIDENTIAL" may appear. This
Qrecautionary staterrant was for intestal Use 4t the time of issuance of these -
reports. There is no information in these submittals for which Union Carbide
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sasserts a claim of confidentiality, and the Agericy may use the information a s
necessary in the discharge of its duties. We advise the Agency, however, that
the publication rights are the property of Union Carbide.

Where material is deleted from certain reports, it is because the deleted

information pertains solely to chemicals other than the ones subject to this TSCA
8(d) submission.

To the best of our knowledge, the enclosed information represents all
unpublished reports on the subject chemicals. If, as a result of the file search
initiated to comply with these reporting requirements, any additional unpublished
health and safety studies are identified, they will be promptly submitted.

Please communicate through my office with any questions regarding this
submission, at 203/794-5230.

Very truly yours,

William C. Kuryla, Ph.D.
Associate Director

Product Safety
Attachments

i\howardwck\isca\37chem



ATTACHMENT |

Listing of Reports in Attachment Il
CASRN Chemical Name [Other Chemical BRRC Toxicology Ext. Reports UCC Env. Tox
Names Including Product Names] Reports (LD.No. & Date) LD, & Date)
108-90-7  Chlorobenzene (benzene chloride) 10-29 -- Exempt
70131-67-8 Siloxanes and silicones, di-Me, 40-77; 45-134 - --

hydroxy-terminated (L-9000/1000;
45-134 [contains 80%)])
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Summary
Newly made microscopic examinations of some 360 rabbit ears treatad
during the past 6 years convinces us that we cannot distinguish {ine differences
in h lastic response provokin ) of samples. Work to refine
teEE“EEE been pIEEnEg. Tge data on all materlals lested is presented in tabular
form to agree with our present interpretation of the test.

Background and Feview of thc Test

In 1941 Adams, Irish, and Spencer (1) of the Dow Chemical Company
published a paper about a skin rcaction produced in rabbitis which appeared to
parallel the acneform dermatitis or chloracne scen on human skin from contact
with varicus industrial materials. On the rabbii¢ the reaction was an epithelial
hyperplasia, with resulting thickening of the skin &nd eniargement of tEE'TEIIicls
ThoSeé workers were convinced that experimental applications of chemicals to rabbi:
ear or belly could be emplcyed to eveluute the perticular property of a meterial
which enabled it to produce chloracne on the human skin. Personal commumications
from thege authors both before and after their publication have enlarged our
knorledge of their technie.

Our report 4-%0, dated September 8, 1941, described their test and
our own riuptation of it, Ve first made 17 applications of 0.5 ml. voclumes of

sclutions of the samples during three weeks to the inner surface of
robbit ears. CTue to the large volume of fluid applied, wide-spread reactions
were produced, extending down over the head erd neck of the enimals. In this
serics we did estsblish that 5% solutions, approximately saturaticn of highly
T ’ 3y were rnccessary toc obtain sufi'iciently intense reactions,
end that corcentruticn has been considered standard for the past 6 years.

The next teries employed 0.1 ml. of 5% olive oil sclutions applied
30 times during 6 veeks. Since that time 30 upplicaticns has been considered
standsrd. As new semnles began to reach us we ran intc difficulties due to

limited sclubility in - The cil had never been entirely satisfactory
because it causes itsell’ a mild hyperplastic respouse similar to thet from true
chlcracne producers. One sample ways dissclved in - and a few were

susp:snded in

After several scries of tests hsd been made it became appurent that
stenderdization upon & vehicle was desirable. Te absndoned hope of applying
solutions of the multifcrm resins and mixtures which reached us &nd decided that
all would be applied as suspensions. The mixturc seclected for a vehicle conesist-
ed of 120 gm, gngd Q0 ml. of __ _ + This is heated to
90° C. end 5% by weight cf the sample, péwdered & well as possible, is stirred
in, continuing stirring until the mixture is cocol. The result is an homogencus
mixture vhich is scft and easily spread upon the ear., The vehicle elone procuces
no microscopic changcs in the rebbit ear, but muterials suspended in it cuuse
less severe changes than when they are dissolved in oil. This is no doubt due
both to poorer contact with the ear by thc suspended sample ond to the lower
backzround effect from the vehicle alone. A




Gross Fxaminstion

In our hands the test never yielded gross results sufficiently definite
go that we felt secure in relying solely upon the appearance of the treated ear
to disgnose its response, but gross observation is still tne main reliance of
the Dow group.

heasurement of Fer Thickness

Ke ot first hoped that the hyperplastic changes characteristic of the
rabbit response would be accurately reflected in increases in thickness of the
ear, which could be evaluated by measurement on the living enimal. For this
reeson the thickness of more than 350 ears was messured before end after treat-
ment with a paper thickness gomuge. The point of measurcment was one-third of
the distance from theear tip to the skull, and abocut one-third of the distance
from the cuter to the inner edge. This is the location at which a tissue sample
is taken for microscopic examination at the termination of the test. The mean
thickness of the exrs of our rubbits at the start of the test was found to be
C.0346 inches, with a standard deviation of +0.0065 inches.

During the six week pericd of apnlications the follcving mean increases
in thickness have been obtserved, An asterisk (*) marks those which have a
statistically significant difference from the increase prodw.ed by the vehicles
alcne.
Untrezted control 0.006 inches
Vehicles
0.014
0.012
00005

Samples

Ve have concluded that these incresses in thickness are not sufficient-
" 1y marked or cunstant to justify cur depending upon them for disgncsis of the
results of the test, end unless the technic is mccified to lead toc a greater
increase it is not vwothwhile to continue the weasurement, Acccrdingly ve have
cone. 1o depend almcst entirely vpon study of a microscopic ge >
fogégéggnosis of the dezree ol regponce, despile the fact that the Dow workers
study microscopic secticns only occuseicnaily and rely entirely upon gross
sppearance snd thiclkess for diagnosis. We have recently learned that they do
not attempt such fine dictirctions in response as we do and that they regard cur
4 es cnly & mild chlcracne producer cowpered tc scme of the
vhich ere their chief interest. The fact that

is sbout the most active compocund we have applicd relps tc reccncile our

necessity for microscopic examination with their dependance upon gross anpearance,
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er__"athgloggu; anteraretation

Our interpreteticn of pathol ascoclated with the five stages of
respon.ge which Adams et al. describe (1) was outlined in our report 4-80 and is
repeated below as it vas employed up to January 1947.

Stare 1, (thcught not to be significant since recovery is very rapid).
Surface epithelium slightly thicker than normal and may bear smel}
projections pointed inward, consisting of only a few cells. Hair
folliclee somevhat broad at the top, but not raised above the
surrounding epithelium.

Stare 2. Surface end folliculer epithelium up to twice as thick as
normsl. Downvard projcctions of epithelium larger snd consisting
of many cells. Hair fcllicles slightly raised atove surrcunding
epithelium,

Stege 3. Surface erithelium still thicker and downwsrd prcjections
reach neerly to the cartilsge. Follicles are raised still further.

Stage 4. Follicular epitheliun sprexds outward and downvard and approaches
or even engulfs sebacecus glands. Congestion, hemcrrhages, edema,
and leucccyte infiltration may be seen.

Stepge 5. Keratinization with enguifed fcllicles and marked slcughing.

For ivo series of tests run in 1946 and 1947 en attempt was made to
assign numerical pcints to each feature of micropathclogy and thus achieve a
numerical score for each slide. The variation between animals wade this
impractical and the attempt has hteen ahandoned., Accordingly the scheme will not
be detailed here.

Sentember 1947 Status

As hes hapnened tc us with other tests, we ncv find that circumstences
have led us into nushing the interpretution cf the results of the chloracne test
further snd furthcr in an et'fort to deternine finer und finer distinctions between
nearly icdentical degrees of response. The Dow workers ere satisfied with one
raobit treated vith euch of a small ceries of concentretions, but they make no
attempt tc draw fine cistincticnsletreen samples. Te depend on only one concentra-
ticn, tut the veriaticn betreen animels hes led us to use more and mcre ears
for one sample until now, if we used the number we feel is desirable cur animsl
querters ¢ould accommcdate rabbits for cnly this one test.

The time has come to take stock of cur chloracne test and to determine
Just what degree of difference betvecn compounds can be detected with certainty.
If this degree does nct meet cur needs, it will be necessary to study the condition
of the test to discover if chenges will increase its precision. To accemplish
this stock tsking the writer desired to re-examine ull cf the 400 odd car
sections studied carlier, a few at u time, as single sanples vere tested.
Unfortunately, due to a short cut &dopted for slide imcunting sand abandoned this
year, these had all faded so much that they wcre usrless, For some 350 of the
ears, tite of tissue embedded in paraffin ready lcor sectioning on the micrctome
vere etill filed. The mizsing earc has been consumed in the preparaticn of the
original slides, nor fajed, tecause our technicians ruve always found the
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sectioning of ears difficult and u-ny'nttanpts to obtain useful slides had
consumed the entire tissue.

Accordingly during September come 360 new slides were made from the
0id blocks and during the past few weeks the writer has studied these in some
detail. The descriptions of microscopic appearance which follow are based
eriirely on this current examination, which hes the advantage over grevious
study that the work was done during a brief period of concentrated attention and -
therefore the interpretations should be more consistent.

The curcent stock taking does not extend to the two series of tests in
which we tried to evaluate the chloracne producing powers ¢f vapors and sublimed
erystels of a number of samples, W¥c now regard these series as misconceived
efforts, which ve would regret to take up sguin.

Microscopic_Aopearance of the Ncrmal hebhit Ear

Under a magnification of 100 diameters the hematcxylin and eosin
steined cross section of the normal imtreated rabbit ear has guite definite
characteristics. DPown the center runs s wide ribbon of certilage resembling
superficially a streak of purple foam. Bounding the section upcn each side is
the epithelial layer, alsoc nurple. Between the cartilage and the epitheiium on
both sides lies a wider arca of pink-stained connective and muscle tissue, with
widely scattered purple-stained elongated cell nuclei. In this layer red blood
cells, capillaries and larger blocd vesseis are distinguichable, but the most
conspicuous structures ere the hair follicles with their attendant clumpe of
scbacecus glaund cells. The follicle is chiefiy & siightly tapered tubular
extencion of the epithelial leyer, projecting into the muscle tissue., The
follicular epithelium ajpeurs at this magnification identical with the epithelial
leyer which bounds the ear. In the ncrmal ear a1t hugs closely the hair snaft or
multicle hair shafts, with only an indistinguishabie film of lubricating sebum
separating hair and follicular epithelium. The usual sectiocn conteins upwards
of 100 hair fcllicles, many in clusters. Each fcliicle is a tapered round tube,
but they are oriented in all directicns, and their secticns may take many forms
and & wide range of diameters. Near the edge of the ear, at the two ends of
the section, hair follicles and their gland cells predominate and muscle fibers
are Very scarce.

The epithelial layer on the inner surface of the ear averages 20
microns in thickness, end renges from 12 to 30 microns thick. The inner margin
of this layer, actually ihe basement membrene, is intact, elmnst as if drawn with
a ruler. Cell divisions within the epitheliul leyer ere not evident, tut three
shepes of cell nuclei are visible with a well corrected optical system, stained
a darker purple than the reet of the epithelium. They are clcse to the limit
of rcrolution of the microscope at a magnification of 100 diameters. Outermost
in the epitheliun are one or two layers of videly spaced flattenel nuclei. Inside
these are one or two layers of oval nuclel closer together. Innermcst, lying on
the inner intact margin of the epithelium, is one clcse packed lzyer of rcund
Nuclei. In the living rabdit the entire epithelial luyer i8 constantly being
renevwed as nev cells form at the bascment membrane end the older cells move
outward, the nuclel growing flatier as they advance, and finally sloughing off
of the outer edge in the form of sguemcus epithelial flakes,
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Microscopic Appearsnce of Jeverely Injured Rabbit Ears

The mcst severely hyperplasic ears observed tc date are bounded by an
epithelial layer 60 or more =icrons in thiciness. Its inner margin contains
numerous extensicns 50 or mure microns wide, which may project nearly to the
cartilage, Careful examination reveals the pesults of an intense activity at the
tacement membrarne, by which cell multiplication has been so rapid that the normal
cutrard rate of movement of cells cannot accommodate the newcomers. Instead of
one row of round nuclel we see two, three, or four with a corresponding increase
in oval snd flattened nuclei. Lastly, outside the area of living epithelial cells
we s2¢ sheets composced of dead keratinized cells which are still locsely attached
to the cuter boundary of the ear. The round nuclei of the inner margin of the
epithelium often seem to be arranged in parallel filaments with a dividing line
visibie between them, suggesting short parullel chains of beads as if cell division
had proceeded like that of the streptomccibo yield cells bound into chains, each
distinct and not attached to neightoring chains.

Exactly similar changes are visible in the follicular epithelium,
but they often are more exaggerated here, leading to follicle walls thicker than
the epithelisl layer cf the ear. The activity appears with severe injury to be
most intense at the bottom of follicles, so that when seen in transverse section
the follicular epithelium is broadest at the bese of the follicle. The sheets
of keratinized cells sloughed off from the inner walls of the follicle cannot
leave the follicle easily. Consequently as they accumulate the iumen of the
follicle is distended and the hair sheft is seen to be sepsrated from the
folliculer epithelium by a mass of keratin shreds often &s much as 100 microns
thick. Often with severely injured eers the mass of keratin has been expelled
by movement of the ear, tearing the hair frem its root, and leaving a geping hcle
lined vith foliicular epithelium,

Fhere several follicles. are close together and wculd appear as a
clunp in a normel ear, ia the injured ear their epithelia merge so that no
division is evident between adjacent follicles.

In the most severely injured ears we have ceen there is no change
evident in the cartilage or in the setaceous gland cells, although the latter
may be coupletely surrounded and to some extent chcked by hyperplastic epithelium,
The intense ectivity at the basement membrane leads tc a scmewhat increased
tlood sunply, and congestion of the caplllaries is evident but is not judged
important to diagnozis.

Some samples, notably s have been primary
Irritants and they have caused a considerable degree of edema, In the microscopic
section this 1s seen as a scparation of the muscle and ccnnective tissue fibers by
clear gpnces which were filled with lynph in the living eer, This edema is nct' a
phenomencn assoclated «ith agents provoking a maximum degree of epithelial
hyperplasia and it has not been considered in diagnosis., It does affect the
thickness of the ear, but it has a tendency to reach a peak during the first
two or three weecks of application and to subride meterially by the sixth week.
Alsc it is easily evident grossly, the ear being boggy tc the touch, not tense
or springy.
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Intermediate Stsges

It is evident from the two foregoing descriptions that the proceses of
epithelial nyperplesie with which we are concerned is no more than an intensifi-
cation of the ncrmel replacement of old erithelisl cells by newly formed celle.
The intensification is no doubt brought about by a particular degree of injury
tc the cell from a class of irritants, not sufficiently severe to result in
necroeis but sufficiently profound so that the cells must be replaced to maintain
intact the skin's protective barrier against fcreign chemicals. All the visible
charges described result from the one phencmenon of inteasified activity of the
Lasemernt memorene and they do not repre. =t verious stages in a complex series of
e’fects. Any definition of stages in the p -' ess will necessarily be artificial
and empiricsl,

In one series of tests blopsy specimens were taken from ears after 17
gndlicaticns and after 30 appiications. Then the rabbit was killed two weeks
efter the 30th applicution and a section was studied. At the 17th application a
noderete hyperplastic response was scen, at the 30th a severe response, and after
two weeks rast the activity had subsided materiaily. This indicates that the
response is progressive and that it decreases after vithdrawal of the irritant.

It appears that therc is a maximum degree of hyperplastic respcnse
bevond which the ear cannot respond. This maximum mey be rcached soon with a
very active chemical and later with a less esctive one or with a lewer concentra-
ticn of the first. Less aclive meterisls will never prcduce the marimm possible
responce. Conversaticn with the Dow group indicates that with continued applica-
tion of any chemical there is a peak in response end then a decline, but our
own work has not yet shevn that. For the sek: of having ¢ standard technic it
is necesssry thut the ear bc exemined microscopically ufter some constant number
of applicaticns, which in our cese is 30. At that time scme ears will not have
attsined the peek resocnse pessible for the chemical, some will have rcached the
maximum possible for the esr, and others will huve passed the pesk and have
started to regress, The only way that these three conditions can be distinguished
is by frecuent gross cbservation during the course of the applicaticns. Fortunate-
ly, the umcertrinty will be greatest with the most active chemicals, and owr
present interests lie with these which are least sctive.

L'etectuble Degrees of Kesponse

The writer's present study of secticns leads hinm to recoghize
certain definite visible phenomena of hyperplestic response which®he believes
occur in the crder listed below, both as a timc sequence during continued
applicaticn of a very active cherical and as an activity seauence with a series
of chenicais. Each item imnlies the recence of all previous items.
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0 Ear normal _
a. Marginsl and perhaps also follicular epithelium 50% or more thicker
than normal

b, Inner edge of marginal epithelium undulate
¢. Marginal epithelium contains two rowe of close packed round nuclel
d. Parallel streumers of cells in chaine project inward from inner
. edge of marginal epithelium
€. Extensions several cells wide and deep project inward from inner
edge of marginal epithelium
f. Follicular epithelium is thicker then marginal epithelium
g. Base of follicles sectioned transversely is considerably wider
than mouth
« Clumps of follicles sectiuned across are crowded or flaitened
Epithelium of clumps of follicles merges
Foliicle dilated with ke¢retin flakes as thick as hair shaft
Fellicie dilated with keratin flskes as thick as follicular
epithelium
. Follicle dilated with keratin flakes 50 or more micrens thick, or
dilated follicle empty

*

(ST L
.

The above iisting of distinguishable phenomensa in response does not
constituts & numerical scale, and an ear which hes attained respcnse "1" has
responded more bLut not necessarily twicc sc much as enother ear with response
"f", Tt is the writer's view that rezponses a, b, ¢, and d are mild, and we now
cell an eer showing them as in Stage I. Stage II, mcderate response, includes
those showing e, f, g, h, and i. Stage III, severe responsc, includes j, k, and
1. ¥%e do not believe the variations in the test justify distinguishing more than
thece three stages of response.

Our previous 5 grades or stages, described above, we now feel to be
based on too much attention to the depth of the follicle in transverse section,
and this depth varies with the sngle of secticning aund hence is irrelevant. We
8lsc prid tooc little sttenticn to the degree of follicular dilation.

Reinterpretation ¢f Previcus Tests

Table 10-298 summarizes the recent re-examination of slides for
treatnente with 5% suspensions in , , and Teble 10-299
for other treatments. The restlts are nresented in the form of cumulative
percenteaes of the rebbit ears which showed a respcnse at least as severe as
the stage indicated. From these cur present views of the chloracne producing
abilitiez of the materials tested in vehicle can be obtained by
irspection of the tables,



m 7 t m - u ;
Page 8,
Table 10-208

Summary of Resulte with Present Standard Method

¥sterial Applied Vehicle Concen- Original Ears € which had attained
tration Repcrt # Studisd each response stage,
4 in 1947 corrected for control#*
I I I

. _zontrol Cbx 100 - 14 0 o] 0
" 5 - 20 100 95 65
" " - 7 100 100 7
n " - 13 31 23 23
" " >H 1020 7 100 86 58
" " CH 1020 8 100 100 100
n " 0/3 3 67 0 0
" n 0/3 3 33 o] 0
n " 0of3 3 ) o 0
n " 3/ 1 0 0 0
n n >H 1000 - 100 10 100
" " >E 1000 8 100 100 100
" " =H 1014 6 10¢ 83 83
" " o/3 3 67 67 33
1 " 0/3 3 33 33 33
' " 1/2 3 33 0 0
' " 2/i 1 100 100 100
' " - 3 32 33 33
" " 0/3 3 0 0 0
" n 0/3 3 0 0 0
" " 0/3 3 33 0 0
" n <H 1014 3 0 0 0
" " CH 1014 3 100 100 0
] " CH 10L, 2 100 50 50
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Table 10-299
Sunmary cf Results with Previous Methods
gsterial Applied Vehicle Ccncen- Original Fars % which had attained

tration Report # Studied each response stage,.
3 * in 1947 corrected for controlie
P SN § 111

. Cont vrol 0. 011 100 - 11 mn___6L 27
" 5 77 10 27 36 43
" " 2/3 3 27 36 3
" " 6/9 10 27 16 43
" " 1/2 2 27 36 K]
" " 3/4 3 27 36 73
n n 2/3 3 27 26 73
n n 1/1 1 27 36 (]
n " 0/3 3 27 36 6
n " 0/2 3 < < <
n " 0/3 3 < < <
n n 0/4 4 27 < 6
n " 1/4 4 27 36 3
" " /4 3 27 36 73
n n 1/4 4 27 36 K]
n n 0/3 3 217 < <
" n 0/3 3 27 36 73
n " 0/3 2 < < <
n n 0/3 1 27 < <
n ] 0/3 1 27 < <
n " 6/23 18 16 8 40
" " 2/5 5 7 16 53
" " 0/1 1 27 36 <
" " 1/2 3 < < 6
" " 0/2 2 27 < 23
n n <101, 5 7 16 13
" " <1014 3 27 36 <
" n <101, 3 27 36 73
n " 0/2 p3 27 4 23
n n 0/2 1 27 36 Vi)
" " 1/3 3 27 < 6
n " 0/3 2 27 < <
" " 0/3 2 27 < <
" " 5/6 3 27 36 73

e " " 0/2 2 < < <

Control Lan. 100 - 6 33 33 0
" 5 - 3 67 33 33
" " 1/3 3 33 0 33
n " 0/3 4 < < o
n " - 7 24 9 42
" " 5/6 3 67 67 100

(Continued)
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tateriul Applied Vehicle Concen- Original Ears % which had attained

tration Report # Studied each recponse stage,

% in 1947 corrected for controlie
1 pe g 111

Control - - 1 0 0 100

- " 3 2/3 3 < < <

" 1 0/3 2 < < 4

. " 1 2 3 < < <
7erc Control - - - 11 0 o o ___

Chicrobenzene - 100 0/2 1 1100 100G 100

- - - - - -

* In terms of fraction of treated animals showing Grade 2 or more severe
resncnse, or in terms of a comparison with another chemical.

** Percent of animals attaining stage of response indicated or a less advanced
stage. In eachk cese the percent of corresponding cocntrols attaining same
stages has been subtracted. The symbol < means that fewer treated animals
than controls sttained the given stuge.
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Activity o Vehicle
Kith the mixture, cotrection for response to the vehicle
alone is simple because there was noc responsec. However, there was s very
appreciable response to s 88 the table shovs. Previously an attempt

was mude to correct for this during the reading of each slide. It is now reslized
that this practice is srong because of the variation between animals. In Tuble
10-299 the correction is made by subtracting the cumulative percentages for the
vericle from those fer the sample. Many times the sample geve fewer responses in

a given stage than did the vehicle. The interpretation of such a result is cbscure.
For that reason we regard the older results with as much less useful

than the mcre recent gnes with the " mixture.

Conclusions
Ve conclude that our technic in the chloracne test is inadecuate to
draw fire distinctions in the sbility of a compound to elicit & hyperplastic
response in the rabbit ear.

Vorx has been planned end some of it has been started to throw ligh:
on several wncertsinties evident after reading thir repcrt.

o 7/ Doy T

Yenry F. Smyth, Jr. ATMINISTRATIVE FELLOW

Typed: Novembher 11, 1947 - met
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